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Cliromatograph Data 




A NEW advanced performance magnetic tape 
data collection and processing system for analyti- 
cal chemistry 

The new CRS-40 system encompasses two 
major sub-systems: one or more portable magnetic 
tape recorders (CRS-40R); a central tape playback- 
process system (CRS-40P). Data can be collected 
from tape recorders at analyzers in several diverse 
locations. All tapes are then processed in the cen- 
trally located playback-process console. 

BENEFITS 

■ Rapid availability of processed information 
from a number of chromatographs with wide dy- 
namic range performance, 

■ Increased efficiency in use of a single integrate 
and printout system for the total output of several 
chromatographs . 

■ Reduced man-hour requirements — with concur- 
rent advantage of reduced human-error possibili- 
ties. 


■ Digital readout of peak areas and peak retention 
times. 

■ Optional computer - compatible outputs. 

■ Playback-process speed is 4 or 16 times record- 

□ 

ing speed — data from up to 20 analyzers in rela- 
tively continuous operation can be processed by 
one CRS-40P system in single shift operation. 

■ Tape recorders CRS-40R — available with one 
(CRS-41R), two (CRS-42R) or three (CRS-43R) 
data channels. 

■ B-5 Automatic Baseline Drift Corrector built- in 
to CRS-40P console. 

■ Optional peak corrector, programmer for correc- 
tion factor application, and normalizing circuitry. 
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CRS-40R 


RECORDER DESCRIPTION 


Data Collection Recorders 

CRS-40R recorders are available in a wide range of 
models, all with solid-state circuitry — Standard models 
with iVs ips recording speed include: 

Wide Dynamic Extra Wide Dynamic 
Range (H) Range (HS) 

1 data channel CRS-41RI CRS-41RSI 

2 data channels CRS-42RI CRS-42RSI 

3 data channels CRS-43RI Not Available 

Optional two speed recording, 15/32 and iVs ips, is 
available on all models (option D], Recorders may be 
readily connected in parallel with any chromatograph 
recorder. In routine work, when an on-the-spot visual 
record is not required, the chart recorder may be elimi- 
nated. Controls permit tape recording of identification 
data [run number, sample type, etc.]. 



DPERATIDN 

The first step in the operation of the CRS-40R 
is to insert the tape reel in place. A reel holds 
1200 feet of 1-1/2 mil mylar tape, recording at 1-7/8 
or 15/32 ips, providing two or eight hours recording 
time. Thinner tapes may be used for longer times. 
By switch settings the operator may record on 
tape a series of data identification digits. To re- 
cord an analysis, engage the tape drive lever and, 
after a few seconds, push the chromatograph 
event button at the sample insertion time. Record- 
ing then continues until run end. Completed tapes 
are directly compatible with the central playback 
^^lity. 


The basic CRS-40R data collection recorder 
comprises a multi-channel magnetic tape system em- 
ploying pulse density modulation recording tech- 
niques. The analyzer output signals and a noise- 
cancelling signal are recorded on tape. The analyti- 
cal signal first passes through a signal conditioning 
amplifier and is then pulse density modulated. Sig- 
nal information is now contained in varying pulse 
repetition frequency. The noise-cancelling signal 
will be used on playback to minimize tape transport 
noise and thus improve fidelity of the record/repro- 
duce cycle. The CRS-40R has a built-in preamplifier 



with 0-50 mv and 0-500 mv input ranges equivalent 
to the 50 mv or 500 mv range of the CRS-llH digital 
integrator. It can be connected directly to analyzer 
outputs of 1 mv full scale or greater. The tape re- 
cording, storage, and playback operation has the 
sensitivity on the 50 mv range of a standard Imv 
instrument and will reproduce the original analyti- 
cal signal with minimum degradation, so that digital 
integration will produce the same values, within a 
very close tolerance, when processing a signal in 
real time and when processing a tape recorded, 

played back version thereof. Extra wide dynamic 
range recording may be obtained with a special re- 
corder and playback modification which permits 
performance equivalent to the CRS-llHS Auto- 
switching Integrator. Specify CRS-40RS models. 



CRS-40P 


Central Data Processing System 

The CRS~40P Central Data Processing System 
incorporates all equipment necessary to reproduce 
analyzer signals, integrate peak areas, and present 
results in digital form. Major sub-systems include 
the tape playback unit (CRS-40TS), automatic digital 
integrator [CRS-llHSB/42), automatic baseline drift 
corrector (B-5), and digital printer. All equip- 
ment, excluding the printer, is packaged in two 
CRS-11 size cabinets. Electronic circuitry is all solid 
state. A single playback system can process the out- 
put of several analyzers; the exact number capable 
of being processed in a single shift operation will 
depend upon average duration of the chromatograph 
runs. Since playback speed will be 4 or 16 times re- 
cording speed, a 30 minute chromatogram can, e.g., 
be processed in 7.5 or 2 minutes. The number of 
analyzer units to be handled by a single CRS-40P 


PLAYBACK SYSTEM UNITS 



CRS-40TSTape Playback Unit — The tape playback 
incorporates a tape transport identical with the field 
units. Field tapes normally are played back at 7.5 
inches/sec — 4 or 16 times the original recording 
speed. On playback both the analytical signal and 
the noise-cancelling signal are demodulated, then 
the two signals are mixed. In this manner, tape 
transport noise effects are minimized. The repro- 
duced analytical signal is fed to the CRS-llHSB/42 
digital integrator. Peak detection and area integra- 
tion is then automatic as described in the CRS-llHS 
data sheet. 

CRS-llHSB / 42 Digital Integrator — The CRS-11 
HSB/42 is an all solid-state circuit design, with ex- 
tended dynamic range, which processes data from 
the CRS-40TS and also directly from a chromato- 
graph if it is desired for any reason to bypass the 
tape transfer. Automatic peak detection is as sensi- 
tive as on the 1 millivolt full scale range of standard 
INFOTRONICS digital integrators (i.e., 0.2 micro- 
volt/sec. slope change), yet it has a linear input 
range of 0-500 mv. Details of CRS-llHSB/42 

operations and performance speci- 
fications are described in the 
CRS-llHS data sheet. 


depends upon analyzer loading, down 
time, etc. In typical operations, up to 10 or 20 ana- 
lyzers in relatively continuous operation can be 
processed by one CRS-40P system. 



6-5 Automatic Baseline 
Corrector — Proper baseline 
control and baseline stabili- 
zation at the start of the playback run are very im- 
portant in accurate integration. The model B-5 
corrector, an all electronic unit built-in to the CRS- 
llHSB cabinet, performs this function automati- 
cally. It is a standard version of ithe model B-5 de- 
scribed in the INFOTRONICS B-5 automatic base- 
line drift corrector data sheet. 

Digital Readout — The usual digital presentation 
is a list of peak areas and associated peak retention 
times, printed on adding machine tape by the model 
P-1 digital printer. Tape recorded identification 
digits are printed in serial form. A number of spe- 
cial computer compatible outputs are available. The 
most practical of these are via punched paper tape 
perforator, model T-1, which punches time and area 
data serially by character in the desired computer 
code and format or using the model T-3 combination 
printer/tape perforator. 





Combination Printer/Tape Perforator 


A variety of special modifications of the 
basic CRS-40 models is available, providing 
for biochemical applications and for computer 
data collection. 


Computer Data Collection (A/D Systems) 

INFOTRONICS type CRS-30D pro- 
grammed digitizer can be added to the CRS-40 
playback system to provide sampling, encod- 
ing, and digital recording of tape recorded 
data in computer compatible format. The 
CRS-30D system can offer selection of sam- 
pling intervals and gate widths. Digital output 
usually is on punched paper tape. Details are 
set forth in the CRS-30D product data sheet. 
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Biochemical Applications 

Special gecorders, designated as A mod- 
els are offered for long duration analyses, e.g., 
amino acid analysis and colorimetry. These 
incorporate built-in function converters. Avail- 
able models include: 




CRS-41RAI — single data channel 
CRS-42RAI- — two data channels 
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CRS-43RAI — three data channels 




Either a Beers’ Law (type L) or adjustable 
(type FG] converter may be specified. Tape 
speeds are 3/16, 3/8, 3/4 ips — selectable. The 
two channel recorder m^ be used to record 
simultaneously, e.g., the 440 and 570 milli- 
micron channels of an amino acid analyzer. 

A playback center for amino acid ana- 
lyzer data win include either — 

CRS-40TS tape playback unit with CRS- 
llAB/41 Single Channel Digital Integra- 
tor; or 

CRS-40TS-2 tape playback unit with 
CRS-12AB/43 Dual Channel Digital 
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Integrator. 

Digital readout — P-1 printer or T-3 print- 
er/tape perforator. At 7.5 ips tape playback 
speed, processing time is cut to 1/40, 1/20, or 
1/10 reading time. You can add peak correc- 
tion, correction factor programming, and nor- 
malization for complete data processing. 

A playback center for colorimetric appli- 
cations can be obtained by specifying the 
CRS-75 peak height digitizer in lieu of a digit- 
al integrator. See the CRS-70 product data 
sheet. 
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ADD COMPLETE 
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CAPABILITY TO A 
CRS-40 SYSTEM 
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• Apply correction factors to peaks 

• Normalize to obtain results as percent to- 
tal sample 

First — Collect data from many analytical in- 
struments in reproducible form, at an eco- 
nomical unit cost, using CRS-40R series mag- 
netic tape recorders. 

Then — Process data fully with our expanded 
CRS-40 playback center, including: 

CRS-40TS tape playback unit 
CRS-llHSB/42 digital integrator 
Model G digital peak corrector 
Model NO normalizing circuit 
PR-50 correction program reader 
T-3 page printer/tape perforator 



Here’s how data processingnis done: 

• Magnetic tape-recorded analyses are load- 
ed on the CRS-40TS tape playback unit. 

• Correction programs have been punched 
into program tapes using the keyboard of 
the T-3. Tapes may contain analysis head- 
ings as well as correction factor pro- 
grams. Correction factors may be pro- 
grammed for peaks or groups of peaks 
according to retention time or peak se- 
quence, i.e., 


factor i applies from ti to (ti + At] 

or factor g applies from peak numbers 

k to (k + n) 

A library of programs for various analy- 
ses can be built up. 

• Load the program tape for the analysis at 
hand in PR-50 programmer. 

• Set 3 digit correction factors on the panel 
of the G peak corrector. Application of 
the proper factor to the proper peaks will 
be controlled by the PR-50. 

• Play the magnetic tape back to calculate 
corrected total sample area 


where ai are the correction factors 
Ai are the raw peak areas 
n is the number of peaks in the analysis 




Replay the tape again and the corrected 
total will automatically be used to nor- 
malize peak areas. The T-3 will print 
answers expressed as percent total sam- 
ple, i.e.. 


ajAj 

2:aiAi 

n 


X 100 


These are some of the advantages: 

• Tape recorded analyses are available for 
replay as needed to optimize results. 

• The T-3 manual keyboard is available to 
enter data and comments on the com- 
pleted analysis sheet. 

• The same T-3 unit can be used for correc- 
tion program preparation. 

• Panel display and controls for easy 
checking and change of correction factors 

• Economical cost per analytical instru- 
ment. Particularly suitable for a mod- 
erate number of analyzers, e.g., 5-25 chro- 
matographs. Compare the cost per ana- 
lyzer with other data processing methods. 



PR-50 

Correction Factor Programmer 
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CRS-40 SYSTEM GENERAL SPECIFICATIONS 


Magnetic tape recorders 

]\Jq Dynamic Range 



No. 

channels 

1 

2 

3 


H 

CRS-41RI 

CRS-42RI 

CRS-43RI 


HS 

CRS-41RSI 
CRS-42RSI 
not available 


All models provide identification data 
recording. To omit, drop the letter I in 
the model number. All units provide 
I-Vh ips recording speed. Selectable dual 
speed is available as an option on all 
models, at 15/32 and 1-7/8 ips — add the 
letter D to the model number, e.g., 
CRS-41 RSI/D. 

Special models for amino acid analy- 
sis, colorimetry, etc., may be ordered in 
1, 2, or 3 channels by adding A to the H 
range model numbers. These offer both 
linear (H range) and Beers’ Law record- 
ing, e.g., CRS-41RAI. Tape speeds are 
3/16, 3/8, 3/4 ips selectable. 

Gas chromatograph playback center 

The minimum system will include: 

• CRS-40TS playback system which 
accepts tape from any model 
recorder 

• Digital integrator — CRS-llHSB/42 
for tape playback or direct connec- 
tion to chromatograph. When inte- 
grator is to be used for tape play- 
back only, specify model CRS- 
llHSB/40 

• Digital readout — e.g., P-1 digital 
printer or T-3 combination printer/ 
tape perforator 

For complete data processing, in- 
cluding peak correction and normal- 
ization add — 

• Model G digital peak corrector, 
specifying the number of correction 
factors needed, e.g., G-15 

• Model NO normalizing circuit 

• Model PR-50 correction factor pro- 
grammer 

Special playback systems for amino acid 
and colorimetric applications are avail- 
able. Note that both gas chromatograph 
and amino acid records can be processed 
by specifying a model CRS-11HSB/42A 
integrator; this integrator can process 
GLC data from tapes or directly from 
the chromatograph and AAA data from 
tapes only. 

Consult your INFOTRONICS sales 
engineer or representative for assistance 
in writing specifications for your par- 
ticular problem. 
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Portable Magnetic Tape Recorders — CRS~40R 

Input type Floating or single-ended 

Input range 0-50 mv; 0-500 mv selectable, 

20®/o over-range 

Input impedance 500K ohms 

Data channels One {CRS-41R); two (CRS- 

42R), or three (CRS-43R) 
Noise-cancelling channel. . .On all models 

Identification data Recorded serially on tape 

Tape r^Drding Pulse density modulation 

Nominal data bandwidth. . .10 cps 1 @ ^ 7 /^^ proportional 
Pulse frequency deviation. .72-2472 cpsj at other speeds 

Tape width V 4 " 

Reel size 7" 

Reel capacity 1200 feet, IV 2 mil mylar tape; 

1800 feet, 1 mil mylar tape 

Recording tape speed iVs ips, standard 

15/32, iVs ips, D models 
3/16, Vs, V 4 ips, A models 

Recording time Up to 180 minutes, standard; 

720 minutes, D models 
1800 minutes, A models 

Size 17" X 17" X 8" high 

Power requirements 50 or 60 cps standard power 

lines; 120 or 240 v 

Central Data Processing System — CRS-40P 

Playback tape speed 7 V 2 ips or iVs ips 

Playback mode Sequential from multi-channel 

tapes 

System accuracy 0.5Vo of indicated value ^ 4/iv 

relative accuracy for complete 
record/reproduce process. Re- 
peatability of area values in 
multiple playbacks — — O.lVo 
of indicated area from 100 Vo 
to 0 . 5 V 0 full scale 

Retention time start From playback of recorded 

GLC event signal 

Digital integrator Specifications of CRS-llHSB 

digital integrator 

Baseline corrector Specifications of B-5/11 auto- 

matic baseline drift corrector 

Digital output Standard-printed tape from 

P-1 digital printer (Victor), 3 
digits of time, 7 digits of data. 
Time and area for each peak 
on a single line. Serial print- 
ing of recorded identification 
digits. 

Optional — T-1, 5-8 hole code 
punched tape perforator 
[Friden] in computer compat- 
ible format. 

— T-3, combination 
printer and tape perforator 
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AUTOMATIC/EXTENDED RANGE 
ELECTRONIC DIGITAL INTEGRATOR 


PROVIDING LABOR-SAVING, FULLY AUTOMATIC, 

ACCURATE DIGITAL INTEGRATION PLUS DIGITAL 
PRINTING OF PEAK TIMES AND PEAK AREAS 
IN CHROMATOGRAPH AND OTHER ANALYSES 

i!^irv4F=0“rF=50hsjios 
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HOW THE CRS-11HSB SEPARATES AND INTEGRATES PEAKS 





A. Perfectly resolved peaks 

Integration automatically starts at 1; peak reten- 
tion time is measured at 2 and memorized; at 3 
integration stops, area is transferred to memory 
for printing. Time and area are printed on the 
same line. 


Special Extra Performance Options 

AA — Automatic attenuator to keep recorder sig- 
nals on chart — steps at 1, 5, 10, 50 mv 

ED — Exponential decay correction program, se- 
lectable rates to compensate for solvent or other 
large peak “tailing'' 

LR — Logarithmic compression of recorder signal 
to keep wide range of peak heights on the recorder 
chart 


B. Overlapping peaks 

Integration starts at 4; time is read at 5; integra- 
tion stops at 6, data transfers electronically to 
memory, area counter is cleared and starts inte- 
grating the overlapping peak, with printout fol- 
lowing from memory; peak time is detected and 
memorized at 7; integration stops at 8, area of 
second peak in doublet is transferred and printed. 


C. Peak shoulders 

Poorly resolved peak shoulders can be separated 
and integrated as shown in the diagram both on 
leading and trailing edges of peaks. Peaks are 
separated at 10 and 15. Although obviously not 
the true areas for the shoulder component, areas 
obtained often are useful in quantitation. 


D. Automatic baseline drift correction 

After each peak, e.g. at 3, corrector is turned on, 
monitors integrator baseline, and if this is not 
zero, the corrector adjusts toward zero and con- 
trols there. Corrector is turned off at the start of 
the next peak, e.g. 4. Corrector does not operate 
between overlapping peaks (e.g. at 6, 10, and 15) . 
Corrector does not operate ahead of and thus can- 
not desensitize the peak sensor. 


W — Minimum peak size control. Adjustable set- 
tings to reject all peaks below a minimum area 
count. 

Magnetic tape capability — pre-wiring for use 
with INFOTRONICS CRS-40 magnetic tape sys- 
tems, specify CRS-llHSB/42 

Computer compatible outputs -special digital out- 
puts available on punched tape (PT), punched 
cards (CP), incremental magnetic tape 

Complete computation capability — application 
of correction factors and normalization to get re- 
sults in percentage composition. Ask for data on 
the INFOTRONICS CRS-50 Analytical Compu- 
tation Center. 
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1. Multiple input selector switch (1-5) 

2. Input range selector (0-50 mv, 0-500 mv, AUTO- 
matic range change) 

3. Automatic peak detection controls 

a. Threshold level (resolution of shoulders) 

b. Trip level (over-all sensitivity) 

c. Slope sensitivity (set minimum slope threshold) 

d. Filter (rejection of high frequency noise) 

4. Manual time and data recording 

5. Operation mode selector: Power OFF, RESET 
(Standby, power on), MANUAL, AUTOmatic posi- 
tions 

6. Automatic baseline corrector tracking rates, sepa- 
rately selectable up and down 

6a. Indicator lights show direction of tracking of auto- 
matic baseline corrector 

7. Automatic fast baseline balance control 


8. Zero adjust and monitor 

9. Visual display of peak area and retention time 

10. Integration status monitor — red indicates integra- 
tion is in process 

11. Peak status lights; P = integrating rising portion of 
peak; N zz integrating falling portion of peak 

12. Multiple input connection terminals 

13. Area count rate selector (1 or 4kc/mv) 

14. Remote output/control terminals 

a. Isolated output to chart recorder (E, F) 

b. Remote control of integration (A, B) 

c. Remote reset (C, D) 

15. Test outlet for instrument check-out 

16. Recorder marker pen output 

17. Power fuses, a-c and d-c 

18. Circuit breaker protector 

19. Automatic peak detector balance test points 







OPERATING INSTRUCTIONS 


The CRS-llHSB is easily connected by two conduc- 
tor shielded cables to the output of an analytical in- 
strument. Connection is to the rear panel terminal 
posts (12) . The CRS-llHSB may be connected at a 
point ahead of automatic or manual chromatograph 
output attenuators, which then may be operated 
without affecting CRS-llHSB operation. The CRS- 
llHSB provides an isolated output (14a) to feed the 
chromatograph output through the system preampli- 
fier to the chart recorder, thus preventing loading 
errors in the chromatograph if the recorder is over- 
driven. To select a particular chromatograph signal 
for integration, the multiple input selector (1) is 
used. Most analyses can be run in AUTO range 
setting (2) . In this position, the input range is 0-500 
millivolts. An automatic range change (XIO) takes 
place at the 50 millivolt level with count rate into 
the peak area counter also automatically scaled 
(XIO). Peak areas can then be read directly with- 
out further arithmetic. Fixed ranges of 0-50 and 
0-500 millivolts also are available. In the AUTO and 
0-50 mv ranges, input sensitivity is 1000 or 4000 
counts /mv of input, switch selectable (13) and min- 
imum slope detection threshold is 0.2 microvolts per 
second. The 0-500 mv range has less input sensitiv- 
ity and a higher minimum slope detection threshold, 
both by a factor of 10. 

For a given problem, a specific set of automatic peak 
detection controls will apply (3). Trip level, slope 
sensitivity and filter frequency are set as sensitive as 
input noise signals and analysis speeds permit. Each 
can be adjusted independently. Once determined, 
control settings seldom must be varied. For widely 
different types of analyses, e.g. sharp, closely spaced 
peaks in capillary column work to very broad, gently 
sloping peaks in some TC, packed column applica- 
tions, different automatic peak detection control set- 
tings may be required. 

A separate level control permits resolution of peak 
shoulders when no discernible inter-peak valley oc- 


curs. Four control regions permit: a) separation of 
shoulders on both leading and trailing edges of 
peaks, b) separation of leading edge shoulders only, 
with trailing edge shoulders treated as end of peak, 
c) separation of trailing edge shoulders only, d) no 
separation of shoulder peaks, with trailing edge 
shoulders treated as end of peak. 

Prior to a run, the CRS-llHSB is easily set to zero 
reference. With the automatic baseline corrector op- 
tion, zero adjustment is done automatically by the 
corrector, and a monitor light indicates a balance 
condition. Momentarily pressing the FAST button 
(7) will cause the balance to be achieved at a rate of 
300 /xv/sec, with the proper slow tracking rate auto- 
matically resumed when balance is achieved. Auto- 
matic tracking range is from — .1 to 2.5 mv. Zero can 
be adjusted manually, employing the control knob 
and flashing light monitor (8) . To make a run the 
mode switch (5) is turned from RESET to AUTO 
at sample injection time, activating the peak detec- 
tion circuits and starting the peak timer. Peak detec- 
tion and integration is then fully automatic and may 
be monitored by the digital display (9) and integra- 
tion status lights (10 and 11) . The accessory digital 
printer prepares a listing of peak areas and associ- 
ated peak times as the individual peaks are eluted. 
At run end, a TOTAL button on the printer provides 
a printout of total area of all peaks in the run. The 
solid state circuitry of the CRS-llHSB requires little 
warmup, so that the system power (5) may be 
turned on a few minutes prior to a run, or the CRS- 
llHSB may be left powered in RESET position at 
all times. 

The CRS-llHSB system incorporates a transistor- 
ized preamplifier, with high impedance, isolated in- 
put. The amplifier conditions the signals to the 
proper level for automatic peak detection and inte- 
gration and also acts as a noise rejection and impe- 
dance matching network. Integration is accom- 
plished by the voltage-to-frequency conversion /pulse 

counting technique. The 
integrator develops a 
high frequency pulse 
train, whose frequency 
varies precisely propor- 
tional to the chromato- 
graph signal. Pulses are 
fed to an electronic 
counter. Automatic peak 
detection circuitry turns 
the counter on only dur- 
ing a peak, thus the 
counter accumulates a 
count total proportional 
to peak area. For read- 
out, peak area values are 
transferred to an elec- 
tronic memory register. 
Printing is from this 
register, so that integra- 
tion of a closely follow- 
ing peak may begin with- 
out waiting for the rela- 
tively slow printer oper- 
ations. 



















PERFORMANCE FEATURES OF CRS- HSB 


The new CRS-llHSB is an all-transistorized printing 
electronic digital integrator for use with a variety of 
gas chromatographs and other analytical instru- 
ments. Features previously available as extra-cost 
options in our CRS-10 integrator are standard in 
the CRS-llHSB. Input may come from any analyzer 
electrical output of one millivolt full scale or greater. 
Peak area and peak retention times are visually dis- 
played and printed in digital form. Operation is fully 
automatic and extended, automatically scaled dy- 
namic range permits unattended operation in a wide 
range of problems. 

Fully automatic peak detection 
and integration 

A peak sensor sensitive to signal rates of change as 
small as 0.2 microvolt/ second and signal fluctuations 
as small as 1.25 microvolt controls area integration 
and time measurement. Special combined slope/ sig- 
nal level criteria permit separation of poorly re- 
solved shoulder peaks. 

Memory for accurate integration 
of closely spaced peaks 

After completion of integration of a peak area, 
the digital value is transferred to an electronic 
memory from which printing occurs. The area 
counter is immediately free to begin integrating the 
next peak. 

Digital display and printing of peak areas 

Area of each peak is displayed on an in-line digi- 
tal light display and is printed on adding machine 
tape. Computer compatible output on a pimched 
tape perforator is available. 

Solid state circuit modular construction 

All circuitry is solid state. Most circuits are 
mounted on plug-in cards for easy access and trouble- 
shooting. 

Event pen monitor of integration 
on chart record 

When a chart recorder is available in the analyzer 
system, the CRS-llHSB provides a monitor signal to 
the recorder event pen, marking start and end of 
each area integration cycle. 


Five input selector switch 

Rear terminals permit permanent connection of up 
to 5 analyzers to the CRS-llHSB. The particular 
analyzer to be processed is selected by a front panel 
switch. 

Compatible with ail common types 
of analyzers, independent of recorder 

The CRS-llHSB input connects directly to the 
electrical output of the chromatograph. It is inde- 
pendent of and does not interact with chart recorders. 

Extended dynamic range permitting 

unattended operation, without attenuation 

The CRS-llHSB retains the full peak detection 
sensitivity of previous 1 millivolt full scale input 
range models, but permits linear integration of peaks 
as high as 500 millivolts, an effective 500 to 1 range 
extension. 

Measurement, display and printing 
of peak retention times 

For each peak, elapsed time from run start to peak 
crest is measured, displayed and printed alongside 
the associated peak area value. 

Provides automatic zero 
and baseline control 

A continuously monitoring, self-correcting auto- 
matic baseline corrector with independently adjust- 
able up-and-down tracking rates and automatic fast 
balance is available either as a built-in or separately 
packaged accessory. 

Maximum flexibility 
of automatic peak detection 

Three separate controls permit independent adjust- 
ment of automatic peak detector sensitivity, baseline 
drift rejection, and rejection of high frequency noise. 
An additional control sensitive to signal level per- 
mits separation of poorly resolved ‘‘shoulder” peaks. 

Computer compatible outputs 

Options permit recording of CRS-llHSB areas 
and times in computer compatible formats, e.g., on 
punched tapes. Design also permits tie-in to data 
logging and computer control systems. 




CRS-11HSB SPECIFICATIONS 


Input sensitivity: 1000 or 4000 area counts /second per 
millivolt of input signal, switch selectable 

Input ranges: 3 selectable ranges — 0-50 mv, 0-500 mv, 
AUTO = 0-500 mv with sensitivity of 0-50 mv range 
and automatic (X 10) range switching. When range is 
switched in AUTO, area counts are properly scaled so 
that printed areas are correct with no further computa- 
tion required. 

Input overload: 20% linear overload on all ranges with 
overload automatically detected and printed 

Input impedance: 500,000 ohms 

Input termination: Isolated (floating) or single-ended 

System linearity: Typically ± 0.25% of actual input sig- 
nal ± 2 microvolts 

Accuracy: Typical reproducibility of peak area and peak 
area ratio values is ± 0.1-0.2% or better 

Automatic peak detection: 

a. Selectable level sensitivity settings to 1.25 microvolt 

b. Selectable filtering for optimized noise rejection; 

10, 3, 1, and 0.3 cps 

c. Maximum slope detection sensitivity — 0.2 micro- 
volts per second 

d. Combination (slope/ signal level) detection mode 
for resolution of shoulder peaks 

e. In manual mode, integration process controlled by 
operator 

Area count resolution: 1 count in 10,000,000 

Maximum count rate: 200,000 per second full scale on 50 
and 500 mv ranges; effective 2,000,000 per second on 
AUTO range. These high count rates used for precise 
automatic baseline control; 4:1 or 1:1 countdown prior 
to area count accumulation. 


Peak readout resolution: Maximum of 2 peaks in 1 second 
on 50 and 500 mv ranges, 2 peaks in 1 second to 1 peak 
per 2 seconds on AUTO range, depending on peak size 

Peak area memory : Digital readout is from buffer memory, 
permitting accurate integration of closely spaced peaks 

Peak area count accumulator: 7 decimal digits 

Peak retention time mode: Measures elapsed time from 
zero time to peak crest 

Peak retention time resolution: Nearest second is stand- 
ard; other units optional 

Peak retention time accumulator: 3 digits with recycle 
after 999, extra digit optional 

Visual digital display: 10 in-line digits, 3 time, 7 data. 
Can be omitted as cost-saving option. 

Zero control: Fully automatic when built-in B-5/11 base- 
line corrector is specified; visual light monitor and 
manual adjust knob provided 

Digital printout format 

a. Ten digit single line presentation 

b. Three digit retention time in left columns 
(10, 9, 8) 

c. Seven digits of area in right columns (7, 6, 

5, 4, 3, 2, 1) 

d. Total area of all peaks printed with symbol T in 
right margin 

e. Nonlinear overload of input-symbol N printed in 
right margin 

Circuitry: Solid state circuits, plug-in cards 

Dimensions: 17" x 17" x 13" 

Power requirement: 250 watts peak, operates from stand- 
ard 50-60 cps power lines 


ORDERING INFORMATION 


Description 
Systems 

Complete auto / extended dynamic 
range digital integrator system 
with built-in automatic baseline 
corrector 

For use with CRS-40 Magnetic Tape 
Systems 

Digital integrator, extended range, 
0-50, 0-500 mv ranges; no AUTO 
range — no automatic range 
changing 

Options 

Omit automatic baseline corrector 


Model Number Description 


Model Number 


CRS-llHSB 


CRS-llHSB/42 

CRS-llHB 


B-11 


Externally packaged automatic base- 
line corrector 

Omit visual display 

Parallel output to printer/tape 
perforator 

Digital Readouts 

Heavy duty serial entry digital 
printer 

5-8 hole code paper tape perforator 


Form No. 102-3-66 
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INFOTRONICS 

Specialized Instrumentation for Digitizing Analytical Data in . . . 

• Gas Chromatography 

• Amino Acid Analysis 

• Automatic Colorimetric Analysis 


INFOTRONICS offers you a wide vides optimum benefits for your special 
range of models and options, allowing application, 
you to select the instrument that pro- 



The responsibility of leadership is a determining factor across the 
board at INFOTRONICS. Unceasing research. Design, develop- 
ment and manufacture of progressively improved instruments. 
World-wide sales and service facilities. The leader cannot ignore 
the challenge to continually improve — product and service. 


INFOTRONICS... 

Pioneer and leader in 

• Electronic digital integration 

• On-line peak height digitizing 

• Computer data collection systems 

• Magnetic tape data processing 
systems 



I rxi 


CRS 

The mark of leadership 

O T O 1^ lO S 


CORP. 




An Aggressive Marketing Program 
Communicates the Advantages 
of INFOTRONICS Products 






SPEARHEADED BY HIGH-INTEREST 

ADVERTISING 


INFOTRONICS Advertisements appear regularly in 
—ANALYTICAL CHEMISTRY Reaching 29,103 scien- 
tists □ MEDICAL ELECTRONICS NEWS Reaching 
43,188 □ JOURNAL OF GAS CHROMATOGRAPHY 
Reaching 5,200 □ LABORATORY MANAGEMENT 
Reaching 24,119 □ SCIENTIFIC RESEARCH Reach- 
ing 50,000 □ FEDERATION PROCEEDINGS Reaching 
13,419 



HERALDED BY INTENSIVE PUBLICITY COVERAGE 



SUPPORTED BY 
TECHNICAL LITERATURE 




ASSISTED BY “THE INFOrmer” 


"The INFOrmer" 

PubMhM by MFOTROMCS CORP 


■ “ 



INFOTRONICS DOUBLES 
PLANT SIZE, WORK FORCE 



CatMnKlion a nririny roMptrlion on 
ikr addxion okirh wiB morr ih4n day 
Me (hr UP of (hr INTcrTROMCV 
Ruddiny Only IM yrar. INFOTRON 
ICS. and xihridiaTy DATROMCS. 
noted iMo thrir neo hvildmf al >800 
Vmulrn Dnrr. m Hourton't altrardtr 
Wntyorh « p n n f rcial rnilrr Thia rorn* 


Mffnrd and Inaih lo ifc ii ii(ly arttr (hr 
nrrda of INFOTRONICS rimrenir m 
Mnaanmi manviartarr Now. (hanlu lo 
(hr aopyon of oor fatonrra aronnd (hr 
world, wr'rr oWfrown ihia fianl 

Orewuard on Marrh 7. I9M). IN. 
FOTRONICS haa ytonrrrrd in aprrial 
■ard r h ali Mw if dt||i(al dau lyaima 
INFOTRONICS rarrwa on rtorarrK n 


and markriinf in rleiironir informa(K>n 
haniRinii and automadon ayah-na Pri- 

line of dicKal etrrironir inlr|tralora yard 
with analyliral inairumrnlalion - in yaa 
<-hranatO|(raphy. aprrtrophoionriry. --ol. 
oriinrlry. and amino arid analyaia 
IHIw-i INFiriKOMO oftiw. wilh 
hath aalra r(i||inrrrin(| and rqui|Hnmi 

Pmn.. near Philadrlphia, and in Dra 
Pbinra. IBinow. a avtwrb of Chiraffo. 
A nrlwoii of aalra raptrar niadira rotrrt 
(hr U.S. and major oirnraa nadona 
Vorld-widr arrrpaanrr of (hr hipMy 
acevrair CRS ayalriaia m an importanl 
farior in (hr rapid prowih of (hia 
HoMon oprraiion A nrw I.NFOTRON 


ICS offirr will hr opminp in l,aa Anprira 
in rarly 1966 lo proi idr on-lhr-apol aalra 
and wTi NT lor Ihr Pai ihi Coaa( aialra. 



CRS-40 Magnetic Tape 
System For Analyiicnl 
Data Proceaaing 

The adtanlapra of aulomain dijrilal 
inlrgra(ora hatr hrm wrU drmonatralrd 
- improvrd arrvracy and rrpralahilily 
of rrauht. auLoianiial aatmpa m roat and 
dmt. morr rapid aiailaliildy of rrauka 
Addiiion of aairllur iDapnrik (apr rr 

• ordrra anal la|r pfayliaaA rquiiinMiil 
rxrnda (hr ibr of a ainplr dipilal in- 
(rpralor lo artrrai rhromaroprapha 
whK-h may hr in ditrrar phyaiial loia 
dona Tape rrrordrd rhromalotiraina arr 
proaa-w^f m a irnlrallt l■>allal aliyiial 
intrcralor, rrauhinp in a lower unrt mal 
of oipiliaing equipment per rhromato 

CRS'AO la an adianrrd perform 
ance mapnrdr tape data I'ollpclion and 
procraainp ayrtrm for anafylirai ahem 
Mry Thr lyilrm mrompamrr (wo mayor 
Mib-ayMrma’ onr or aterr Mr(ablr map 
nrtir (apr rrrorden iCRSlORi. a 
im(raJ (apr playhatA prnar^ «a«(a*m 

• CRS wiPi 

BENEFTTS 

• Rapid ataiUbilid ad pranr-wral iii- 
formadon from a nomhrr of rhroa>a(o 
prapha 

a liKrraard eBkirnf) in utr of a ample 


inirgrair and pranlowl ayatrm for (hr 
lak.if anriyiMl aif w\rral i Iiraim4lai]rrj|ah- 
• Katluaatl nuri'haiair ra.qiiira.n(a‘nl*> 


wilh ronryrrmi advanlapr a>f ra^utrd 
hiiinan.riTnr poaathiliiira 
• Dipiral rradoul of peak an-«a aiyal 



p(d« 

• PlayharApror-nar i prr d •• 1 liBn- 
rrrordinp rprrd- aiala from up (o K 

jnahra'r' in nfodiaHt atuidiaaiuiir nyn-rj 

lion ran br promard by one CRS. |OP 
aynairm in ■ rmplr ahifl operadawi 
a Tapr rrmrdrn f RS- H>R - itailalafa' 
wilh onr ■CRS.IIR). i.o iCRS tiRi 
or Ihrrr I CRS UR I lUla • hannrb. 
a H-S/lfl .AiHomalii Raiwtina nrifl Cor. 
rmnr buHl in lo CRS IOP .on«olr 

• Opiional prak rorrrrtor anal proprjm 
mrr fnr corrralion faalor apyalnalian. 
C.KS-4UN iMa Cmllmioti Nrrorrirro 

CRS-IOR rrrordrri arr mrtafdr wilh 
all rnfid wale rirruriry Thri mat lir 



readily lannralprl in parallel wilh any 
rhromalopraph recorder In routine 
noib. when an on lhp-tpoi \i«ual rrrord 

<:RS-40P OaitrM Data 

Pmetaainit Syotean 

The CRS top f.mtral Data Prw-ean. 
•np Syairm inaorporalrt all equipment 
■H^rwtary lo rrpnnlHa'r analyter aipnab. 
inirprair peak arraa. anal prrwni rr«uh* 
in afipilal form Mayor tufi-ayMema in. 
rluaie ihr (opr playbark unit iCRS 
lOTl. aulomalir dipilal inlepralor 
rCRS-IIH/Ul.aMcHnalii Imw-line drift 
aaarrralaar I H .> Mil. and allifiul lirillll l 
All rquiptnrnl. errluHinp ibe prinirr. n 
ytarkaaed in Iwo CRS II «iar aalnnrta 
kJealronH' i irruilry la all aolial alair A 
ainpir playliaiA ayatrm can praa iM' 
output of arrrral anolyiera tn typical 
oprraliona up to 7 or H analytrra in 
r^liarlv aainlinuow* oyirralion ran he 
proaiwaf liy one CRS-tOP ayatrm 



Ruf Spearheads Expanded 
INFOTRONICS Sales and 
Service in D.C^ Maryland 

Epon T. Ruf ia now providing INFOTRONtCS aalra aiiif 
arriiir aaaiiJuiHi' In iIh' 71 aaliiiiyiliMi. Itallimnrr. and ho'la.rii 
Virpinia area. Woikinp from the INFOTRONICS Saira and 
Sertire Center in Eaton. Pennaylvania. Ruf ia randy and 
aiailahle with inatrumrni and appliradon information Hr 
ofleri YOU knowledpr. akill and rup'rieme to aid in loui 
analyliral inalruinrnlalion operation* 

Ruf graduated from the L'nivrraily of CannrrtHul in I9S7 
with a R A in .Inmialri H. nnrii.d an Mn dipns in 
pfiyairal rhrmialry from thr L'niveraily of Minnraola in I9S9. 
After pradiwtinp. he workeif in infrared Irrhnofopy Then he 
yuined Eaalman Kodak la a Phyairal Chrmial. Herr Ruf 
worked in poi rhromalopraphy 

tn 1%2 Ruf yoinert F t M Seiendfir Corporadon He 
worked in markrtinp. Iierominp Salea OfRrr Manager in 1961 
In ihia poaidon he gained e>len*i>e raprrienee in paa rhronw 
liqiraphi in>lriimriilali<Mi and Inliniqtir^ 

Epiin ramr In INFOTRONICS in Jnn.. iif IWtl H. w.iri- 
with Mar Simmon* and E. H. ^ulie in Eaton, hut hia primary 
•tmirrii i. III.- I)( . Mar.laiid and F.aiUrrii lirpiiiio area II 
yon arr h.ale.! in (hi. ana. yon will find that F.pnn'. al.ilid 
and eiperienre ran be of valuable aid to you 



MEETINGS 

CALENDAR 

INTERNATIONAL SYMPOSIUM 
ON ADVANCES IN 
GAS CHROMATOGRAPFfY 
ShtrstoivLiflCofn Hglal 
Ffouston, Tun 
Octobar IS thru 21 
INFOTRONICS Boctht 
#17 and IS 

EASTERN ANALYTICAL 
SYMPOSIUM 
Statlar^fiNon Ftotal 
Naw York. N. Y. 
Nowambar 17 thru 19 
INFOTRONICS Booth #33 


INFOTRONICS PRODUCT 
INFORMATION 
NOW AVAILABLE... 


Cberh ihr rnchiard rard lor data you 
desire 

s Product Summary- New laaur pm. 
iidinp quirk referrmr infurmalion on 
moM INFOTROMCS produrf 
s APPLICATION NOTES #1 8- 

pnpe treotiar on automalir real. dote inte 
pratkin of amino arid peak* 

a APPLICATKMY NOTES #2 - Dia 

I uooion el CRS HI mapnmir lapr eytirm 
lor tnolyliral data proiewnnp 
e CRS-40 Brorhurr Apapr diocrip. 
lien of ibr CRS 10 mapnXir tape data 

a CRS. I IHS Brochure- « page* of data 
on thia automatir/ralended range 

• Data Sheet -Ca* rhromalopraph dip 
ilal inirpralon 


• CRS IOH Fully automalir. ei- 
panded dynamic range integrator 
oCRS lO Low«m. on line digital 

a B-S Auloatalir btaeline drih cor- 


a Data Sheet a ammo acid analyaia 
dipilal inicpratoi* 

e CRS.I2A Oual rhannel integrator 
• CRS lOA IIA Sinplr rhannel m. 

e Dnla Shrelii — ether produrta 

a CRS.30 Peak heicht digilitinp. 
low level printing miliitofimeirr 
e CRS.IOD Computer data rolirc. 


DEMONSTRATORS— 

In Top Shape 
At Bargain Prices! 

Here it an etiellrni oyiporlunilt fnr \iiu to oiquirr a 
preciaion labor aavinp. lime-uving. high accuracy digital in 
tegralor ayMcm al a •perial reduced price Thrar are fully 
reconditioned inttrumenla. covered by a tiandard new equip, 
mem warranty. Special price oiler ia limited to the four 
inalrumenU drarribed Conlarl your INFOTRONICS repre 
tentative, or the Hoiaton oficr. lor complrte detaila. Theur 
are the mnrumenU available . . . 

2 — CXS-IOA Syateina wilh B.3 Aulomalir Drift Correclon 
and p. 1 Prtntera 

Invaluable for amino acid analytm. Tbry permit fully 
aiMomalic. unallrnded preciaion analyaia- eliminate human 

peak valuet. 

I -CRS IIHS Sybem with Bl Automatic Baaefinr Drift 
Corrector and P I Printer 

Driuxr aulomalir. mended range digital integrator for 
pa* ('hromalopra|ih>. ft airrpi* the •ipnal Himlly frnm 
Ihr detector on your pa* chromatograph and aulomalirally 
prints out peak area and retention lime. Wide dynamic 


range Baseline drift aMomalicaSy rarrerled Memory for 
arrurair integration of rlotrly spaced peak* Cotnpaiihlr 
with all common type* of analyaer* 

I CRS IOH StXem with Rl Ami<h(uii. KawdW Drift 
Corrector and P-l Printer 

A firtd. proved, all (ransntoriaed printing eirrtronic digital 
integrator. Adaptable to pro m * m weS aa lahoralory type 
applualinn*. Ca|iat>lr uf I peak yirr wvorMl M I mi-a<iiri- 
mrnl per •rcond Flritronic mrmori prrmtt* aciuralc 
Integration of cloaely tpared peaks 


AnnouDCkiig A Training Course 
For Amino Acid Analysis 
AppUcations 

On D«c*mbcr 6 - 8 a training courw 
emphuipirtg applicatiortt of digrtal inta- 
gratora to amino acid anafytis will be con- 
ducted. Location will be INFOTRONICS 
Houston plant, 7800 Westglen Or. Sub- 
|acts covered will include: optimizing 
integrator operation, data reduction and 
equipment mainlertarKe. 






Some 


IN THE U. S. AND CANADA 
THESE INDUSTRIAL CONCERNS 

Abbott Laboratories 

ACF Industries 

Allegheny Ludlum Steel Corp. 

American Cyanamid Co. 

American Oil Co. 

American Tobacco Co. 

Anderson, Clayton & Co. 

Atlas Chemical Industries Inc. 

Avco Corporation 
Barber-Col man Co. 

Bell Telephone Laboratories, Inc. 
Bethlehem Steel Corp. 

British American Oil Co. 

California Research Corporation 
Campbell Soup Co. 

Celanese Fibers Co. 

Cities Service Oil Co. 

Commonwealth Oil Refining Co. 
Continental Can Co. 

Continental Oil Co. 

Corn Products Co. 

Cosden Oil and Chemical Co. 

De Soto Chemical Coatings Inc. 

Dow Chemical Co. 

E. I. Du Pont de Nemours and Co. 

El Paso Natural Gas Products Co. 

Esso Research and Engineering Co. 

Ethyl Corporation 
F & M Scientific Corp. 

Geigy Chemical Co. 

General Analine and Film Corporation 
General Electric Co. 

General Motors Corp., Research Center 
B. F. Goodrich Chemical Co. 
Goodrich-Gulf Chemicals, Inc. 

Gulf Oil Co. 

Gulf Research and Development 
Halcon International, Inc. 

Hercules Powder Co. 

Hoffman-La Roche Inc. 

Houdry Process & Chemical Co. 

Houston Chemical Co. 

Humble Oil and Refining Company 
Imperial Oil Ltd. 

International Minerals and Chemicals Co. 
Koppers Research and Development Co. 
Lane Wells Co. 

Linde Division of Union Carbide Corp. 
Mobil Chemical Co. 

Mobil Oil Co. 

Monsanto Co. 

National Dairy Products Corporation 
Olin-Mathieson Chemical Corporation 
Owens Illinois Glass Co. 

Pennsalt Chemicals Co. 

Perkin-Elmer Corporation 
Petro-tex Chemical Corporation 
Phillips Petroleum Co. 

Pittsburgh Plate Glass Co. 

Procter and Gamble Co. 

Pure Oil Co. 

Quaker Oats Co. 

Ralston Purina Co. 

Richfield Oil Corp. 

Rohm and Haas Co. 

Shell Chemical Co. 

Shell Development Co. 

Shell Oil Co. 

Sinclair Refining Co. 

Socony Mobil Oil Co. 

Spencer Chemical Co. 

Standard Oil Co. of California 
Sun Oil Co. 

Tennessee Eastman Co. 

Texaco Inc. 

Texas-U.S. Chemicals Co. 

Union Bag-Camp Paper Corporation 

Union Carbide Corporation 

Union Carbide Corp., Nuclear Division 


of "i ^ii^t^on-F^gor^ios Customers 

CORP 


Union Oil Co. of California 
Universal Oil Products Co. 

Westreco, Inc. 

Wilkens Instrument and Research, Inc. 
Wyeth Laboratories Inc. 

IN THE U. S. AND CANADA 
THESE RESEARCH FACILITIES 

A. I. DuPont Institute, Wilmington 
Argonne National Laboratory 
Barnes Hospital, St. Louis 
Baylor Hospital, Dallas 
Baylor University College of Medicine 
Brookhaven National Laboratory 
Children’s Hospital of Philadelphia 
University of California, La Jolla 
University of Cincinnati 
Clemson College 
University of Colorado 
Columbia University 
Geophysical Laboratory, Carnegie 
Institute 

University of Georgia 
Harvard University 
Health Research Inst., Buffalo 
Jet Propulsion Laboratory 
Lawrence Radiation Laboratory 
Louisiana State University School of 
Medicine 

University of Maine 

Marquette University School of Medicine 
Mary Imogene Basset Hospital, 
Cooperstown, N. Y. 

University of Maryland 
Massachusetts General Hospital 
Massachusetts Institute of Technology 

M. D. Anderson Hospital, Houston 
University of Minnesota 
Montreal Children's Hospital 

New England Medical Center Hospitals, 
Boston 

New York Blood Center 
University of Oregon Medical School 
Princeton University 
Research Foundation of State University 
of New York, Buffalo 
Rockefeller Institute 
St. Luke's Hospital, New York City 
San Francisco General Hospital 
University of Texas, Medical Branch 
University of Toronto 
University of Utah 
Medical College of Virginia 
Wake Forest College, Bowman Gray 
School of Medicine 
University of Washington, School of 
Medicine 

Wesley Hospital, Wichita 

Western Reserve University 

University of Wisconsin 

Woods Hole Oceanographic Institution 

Yale University 

IN THE U. S. AND CANADA 
THESE GOVERNMENT AGENCIES 

Aerospace Medical Division, 

Brooks Air Force Base 
Atomic Energy of Canada Ltd. 

U. S. Bureau of Mines 
U. S. Department of Agriculture 
U. S. Army Edgewood Arsenal 
Federal Aviation Agency 
FItzsImons General Hospital 
KIrtland Air Force Base, Air Force 
Special Weapons Center 

N. A.S.A.-Ames Research Center 
N.A.S.A.-Manned Spacecraft Center 
National Bureau of Standards 
National Institutes of Health 


Public Health Service 
Veterans Administration Hospitals— 
Long Beach, Minneapolis 
Walter Reed Army Medical Center 


OVERSEAS— 

THESE ORGANIZATIONS 

FRANCE 

British Petroleum 

College de France 

Compagnie Francaise du Petrol 

Commissariat de I'Energie Atomique 

Ecole Polytechnique 

Esso 

Faculte Medicine, Lyon 

Houilleres du Basin de Lorraine 

Institut Francais du Petrol 

Institut Hygiene, Marseilles 

Laboratoire d’Hormonologie 

Laboratoire de Physiologie Animale 

Lessieur 

Pechiney 

Rhone-Alpes 

Rhone Poulenc 

Shell 

Societe Nationale des Petrole d'Aquitaine 
Societe de Elastomeres de Synthese 

GERMANY 

Aral Petroleum 

Badische Anilin & Sodafabrik 

Caltex 

Doornkaat 

Erdol Refining 

Farben Bayer 

Max Planck Institute 

Winterhall 


UNITED KINGDOM 

British Petroleum 
Esso 

John Player and Sons 
Lennig Chemicals 
Procter and Gamble 
Shell 

Wright-Fleming Institute 

NETHERLANDS, BELGIUM 

Caltex 

Central Institute for Nutrition and 
Food Research 
Eindhoven University 
Ghent University 
Procter and Gamble 
St. Elizabeth’s Hospital 
Shell 

Staatsmijnen in Limburg 
Unilever 


AND THROUGHOUT EUROPE 
AND ASIA 

Nestle, Switzerland 
Esso, Sweden 

Uppsala University, Sweden 
Protein Chemistry Institute, Denmark 
Junta de Energia Nuclear, Spain 
Bari University, Italy 
Institute Superiore di Sanita, Italy 
Mobil Chimica, Italy 
Shionogi Pharmaceutical, Japan 
Japan Gas, Japan 
Tokyo Gas, Japan 
Lion Dentifrice, Japan 
Kureha Petroleum, Japan 
Institute for Physical and Chemical 
Research, Japan 


INFaTRdlMICS 


WORLD-WIDE 

Prompt, Efficient Sales and Service 





MAIN PLANT 

AND SOUTHERN REGIONAL OFFFICES 

INFOTRONICS CORP. 

7800 Westglen Drive • Houston, Texas 77042 
Phone: (713) SU 2-9770 
TWX: 713 571 2154 
Cable: INFOCORP 
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Ffom The^ Overseas Distributors* 


P^6,' France 


West Gerittany — TechmationrGni^ * U,K. — 

Techmatlon, Ltd. • Amsterdam, Netherlands — Techmation, 

r-: .-I-.. •• • •• : 

N.V. • Copenhagen, Denmark — Bie & Berntsen Stockholm, 






Sweden — LlCB*Prndtikter AB • Helsinki, Finland — Laakfatasahko 
Oy • Milan and Rome, Italy — D#:S.l. Nuclear Corp. • Tokyo, 
Japan — Overfcas Technical Corp. • Sydney* N. S*W, 
Australia — John Morris Pty., Ltd. • Tel 
Aviv, .^fa’ael — Eastronics, Ltd. 


Clifford Assoc. — Newton Lower Falls, Mass. • Preiser Scientific — 
Charleston, W. Va., Pittsburgh, Pa., Roanoke, Va., Knoxville, Tenn., 
Cincinnati, Ohio, Columbus, Ohio, Louisville, Ky. • Technitron 
Associates — Montreal, Que., Canada • Energy Research Assoc. — 
St. Louis, Mo. • Kelley Enterprises — El Paso, Texas, Loveland, 
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■ All solid-state circuit plug-in modular construction. 

■ Uses integrating type of digitizing, eliminating 
errors due to electrical noise. 

■ Digitizes millivolt signals directly — no mechanical 
or electromechanical converters required. 

■ Wide dynamic range of voltage measurement 
without auto ranging. 

■ Expandable to permit scanning for multiple inputs. 


■ All types of output devices available, including 
printers, paper tape punches, card punches and 
incremental magnetic tape recorders. 

■ Many options available to allow ordering the sys- 
tem that meets your specific requirements. 

■ With correct options, systems can give direct print- 
out of final answers in the desired units for many 
analytical instruments. 


□ ESCRIPTIOIM 

INFOTRONICS offers a wide variety of solid 
state digitizers under the name CRS-30. To the basic 
system (shown in the block diagram) many options 
may be added to obtain a digital readout system to 
meet most any requirement. The distinctive feature 
of all CRS-30 digitizers is the wide dynamic voltage 
range over which accurate measurements may be 
made without any form of attenuation. For example, 
on the 1 0 millivolt scale, accurate measurements may 
be obtained over full-scale even though the actual 
voltage range is only 0-1 millivolt. 

With expanded systems such as the CRS-30E or 
CRS-30AE, a printed list of final answers in concen- 
tration may be obtained from the output of many 
analytical instruments. The CRS-30 can also be ex- 
panded to a data aquisition system having computer 
compatible output. A choice of one of three outputs 
is standard; printer, paper tape punch or incremen- 
tal magnetic tape recorder. A card- punch coupler is 
available as an option. 

Several typical expanded systems are described 
on these pages, and the many available options are 
given on the back. If none of these typical systems 
meet your particular needs, send us your require- 
ments and let Infotronics application engineers pro- 
pose the system that does. If automatic peak height 
digitizing is needed, ask for the brochure on the 
CRS-70 system. 


CRS-30 BASIC SYSTEM 

The basic system can be either a fixed-range, 
printing digital millivoltmeter or a single channel, 
low-level analog-to-digital converter with a computer 
compatible output. See block diagram. 

The basic CRS-30 system consists of a chopper- 
stabilized, transistorized amplifier with unusually 
wide dynamic range feeding a precision voltage-to- 
frequency converter. The pulses from the v/f con- 
verter are gated into an electronic counter with the 
gating controlled by a .01% frequency standard time 
base. The accumulated digital number is then 
scanned to drive the appropriate output device 
sequentially by digits. 

Two modes of operation are available. One mode 
provides for digitizing on command from a pushbut- 
ton or an external signal. The other mode is repetitive 
digitizing. 
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SIMPLIFIED BLOCK DIAGRAM— BASIC CRS-30 SYSTEM 


CRS-SOE 

The CRS-30E is an expanded system that can be 
used as a digital readout device for a variety of ana- 
lytical instruments. In addition to the basic system 
it includes a 2-digit sample number, selectable input 
ranges and digitizing periods, output scaling to give 
readout in desired units and memory to allow con- 
tinuous repetitive digitizing. The output can be for 
either a printer, paper tape punch or incremental 
magnetic tape recorder. 

CRS-30AE 

The CRS-30AE system is identical to the CRS- 
30E except that it incorporates an electronic func- 
tion-former for use with non-linear response signals. 
The function-former can be either a fixed, 11 -point 
curve for a specific application such as Beers Law 
detectors or it can be a 6-point, adjustable type to 
allow matching a variety of curves. 

CRS-aOD 

The CRS-30D is expanded over the basic system 
in that the input range selector, digitizing period se- 
lector and memory allow continuous repetitive digit- 
izing. The general application of this system would 
be the same as the basic CRS-30 but it would have 
more versatile operation for general laboratory use. 


CRS-30M/I\I 

The CRS-30M/N is a multiple input, low-level 
digitizer with an input scanner having a sequential 
scanning rate of two channels per second or slower. 
In addition to the basic system, this system provides 
scanning capability, memory, and input channel 
numbering. (N designates the number of channels.) 

Note: the output device selected must be com- 
patible with the scanning rate. 

CRS-3aS/IVI 

(Specifications listed do not apply to the CRS-30S/N) 

The CRS-30S/N is a high level multiple input 
digitizer with input scanner having high speed se- 
quential scanning at the rate of up to 45 samples 
per second. Input sensitivity is 20 volts full-scale at 
20,000 ohms impedance and requires pre-amplifiers 
for each channel for use with much lower full-scale 
voltages. It can produce full-scale of 4 digits at the 
45 samples per second rate or full-scale of 5 digits at 
a 9 samples per second rate. The system may be 
arranged to give up to 5 samples per second on nine 
input channels or any other arrangement up to the 
maximum rate of 45 samples per second. 

Note: the output device must be compatible with 
the digitizing rate. 










INPUT TYPE 

STANDARD: Single low level, floating, unipolar, using chopper- 
stabilized transistorized signal conditioning amplifier 

OPTIONS: A. (BP-30) Bipolar with sign indication 

B. (SC-30) Multiple scanned inputs with a maximum 
rate of 2 samples per sec. Higher scanning rates 
available by special quotation 

C. (1-30) Multiple Input selector-connect 5 units to a 
single CRS-30 


IMPEDANCE 

STANDARD: 

OPTION: 


500,000 ohms 

Higher input impedance available by special quotation 


SENSITIVITY 

STANDARD: Single specified fixed range from 10 mv to 500 mv 

OPTIONS: A. (R-30) Switch selectable ranges 10, 20, 50, 100, 
200, 500 mv 

B. Other ranges either fixed or selectable available by 
special quotation 


FREQUENCY RESPONSE 

STANDARD: 10 cps corner frequency 

OPTION: Special higher freq-.ency amplifiers available by 
special quotation 

VOLTAGE RESPONSE 

STANDARD: Linear 

OPTIONS: A. (L-30) Inverse log for Beers Law detectors 
B. (FG-30) Six point adjustable function former 


COUNTING RATE 

STANDARD: 200,000 cps full-scale 
OPTION: (VF-30) 1 me full-scale 


MANUAL COMMAND DIGITIZING MODES 

STANDARD: On command from manual push-button or remote 
control from external signal with fixed specified meas- 
uring internal from 50 ms to 4 min. 

OPTION: (MI-30) Adjustable measuring interval up to 9 values 
from 50 ms to 4 min. (data are scaled to give readout 
independent of the measuring intervals) 


REPETITIVE DIGITIZING MODES 

STANDARD: Repeats cycle of digitizing; then printing or punching 
data, (requires M-30 memory option to allow digitizing 
during readout). 


OPTIONS: A- (DP-30) Adjustable digitizing period; 9 positions, 
50ms to 4 min; with this option the measuring in- 
terval and repetition period *^re equal but adjustable. 
As soon as one measuring Interval Is completed the 
next interval is started. Data are scaled to give read- 
out Independent of digitizing period, (requires M-30 
option) Note: The output device must be compatible 
with digitizing period. 

B. (RP-30) Adjustable repetition period: 9 positions, 
50ms to 4 min. The measuring interval is fixed unless 
the MI-30 option is also ordered, (requires M-30 mem- 
ory option ifflthe shortest repetition period does not 
equal or exceed the readout time plus measuring 
interval. The output device must be capable of hand- 
ling the shortest repetition period even with memory. 



C. (MI-30) Adjustable measuring interval: must be 
compatible with repetition period whether the repeti- 
tion period is fixed or adjustable. Operates in both 
Manual Command and Repetitive digitizing modes. 
Output scaled to give readout independent of 
measuring interval. 


MEMORY 

OPTION: (M-30) One sample 5-digit memory for repetitive 
sampling as required above. Expanded memory avail- 
able at extra cost. 


REPETITIVE READING CAPABILITY 



Max rate of repetitive reading is normally limited to 
2 samples per second (except for CRS-30 S/N) or by 
output device, as follows: 

P-1 and P-4 printers 1 P®*' s®® 

T-1 punch 
T-2 punch 



er sec 
digits 


T-3 printer/ punch 
MR-1 magnetic tape 
Y-1 typewriter „ 

Slowest standard rate is one 

Slower or faster rates depending on output device 
available by special quotation 


18 per sec for 
22 per sec for 4 digits 
2 per sec 
45 per sec 
2 per sec 
reading every 4 min. 


STANDARD: ±: 1 count in 99,999 for measuring intervals of 500 
ms or greater. (Otherwise, db 1 count in [max count 
rate X measuring interval]) 

OPTION: (D-30) Addition or omission of digits 


SYSTEM STABILITY o 

STANDARD: Zero stability .005% of full-scale ± 2 fiv 

Linearity and Gain Stability ±: 0.1% of full-scale or 
±0.25% of reading whichever is better 
OPTIONS: Better stability at lower millivolt full-scale values 
available by special quotation 

DIGITIZING METHOD 

Uses integrating method giving true averaging during 
the measuring interval. Precision vo!tage-to-frequency 
converter feeding gated electronic counter 

TIME BASE ACCURACY 

STANDARD: ± .01% accuracy by frequency standard time base 
OPTION: (LF-30) counted down power line frequency may be 
used for larger measuring intervals typically ± .1% 
accuracy 

DIGITAL OUTPUT FORM 

STANDARD: 5 data digits with output to drive any one output ** 
device except card punch 

OPTIONS: A. (CP-30) Output coupler for card punch 

B. (PT-30) Parallel output for two output devices 
(except card punch) 

C. (U-30) In-line visual display 

OUTPUT UNITS 

STANDARD: Reads in % full-scale or as otherwise specified 

OPTION: (C-30) Selectable, adjustable scaling to allow cali- 
bration in desired output units. 

DIGITAL READOUT ACCESSORIES 

P-4 8 digit printer 

P-1 10 digit printer 

T-1 20 characters per sec paper tape punch 

T-2 110 characters per sec paper tape punch 

T-3 page printer/paper tape punch, 10 characters 
per sec 

Y-1 electric typewriter, 10 characters per sec 

MR-1 incremental magnetic tape recorder 

IDENTIFICATION DATA 

STANDARD: (ID-30) Switch entry of identification data to print or 

punch I 

OPTIONS: (IC-30) Coding and printing or punching of input 
channel number 

POWER 

50-60 cps, 120 volts, 150 watts, typical 

SIZE 

STANDARD: 17" W, 7" L, 17" Deep. Larger size packages may be 
used where required 

SAMPLE NUMBERING 

OPTION: (N-30) One or several digits may be added to count 
the readouts consecutively 

Output device must be capable of handling both 
sample numbering and data. 



ADDITIONAL OPTIOIMS 


A-30— -Separately packaged single-channel amplifier with integral 
power supply designed to work with the CRS-30S/N. It has the wide 
dynamic voltage range with full-scale inputs down to 10 millivolts. 

A-30/5 — ^A package of five A-30 type preamplifiers with integral 
power supply. 


Q-3& — Parity-error signal output to recorder event-pen (with T-1 
punch only). 

RI-30 — Modifications for installation of CRS-30D with amino acid 
analyzer recorder. 
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DUAL CHANNEL 
AUTOMATIC DIGITAL 
INTEGRATOR FOR 
AMINO ACID ANALYSES 

PROVIDING SIMULTA- 
NEOUS PROCESSING OF 
BOTH WAVE LENGTHS 


The new CRS-12AB two channel system provides simultaneous 
digital integration and printout of both amino acid analyzer wave 
length signals. Based on experience-proved amino acid analysis 
digital integrator designs of the CRS-IOAB and CRS-llAB, this 
new system provides dual channel data processing at a lower per 
channel cost. All important functions are duplicated. Individual 
automatic control of both baselines is provided, insuring accurate 
results for very small peaks. Digital output is a printed list of 440 
and 570 m^a peak areas. The instrument may be used on both 
expanded sensitivity and normal analyzer ranges. 



• Simultaneous digital integration of both 440 
and 570 mp signals 

• Fully automatic peak detection 

• Unattended operation 

• Printed list of peak areas 

• Operates on both normal and expanded sensi- 
tivity analyzer ranges 

• Reliable solid state circuit modular construc- 
tion 


• Optional measurement and printing of peak 
retention times 

• Logarithmic/ linear conversion of photocell 
outputs 

• Independent automatic control of both base- 
lines 

• Recorded event pen monitor on analyzer chart 
of actual integration intervals 

• Compatible with all common types of amino 
acid analyzers 
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OPERATION IN AMINO ACID ANALYSIS 


The CRS-12AB integrator is connected by shielded cable 
directly to the 440 and 570 normal millimicron photocell 
outputs of the amino acid analyzer. An automatic peak de- 
tector monitors the sum of the 440 and 570 signals, starts 
integration at peak beginning and stops integration at peak 
end. An input amplifier provides isolation from the pipping 
pen chart recorder. Each data channel incorporates an 
amplifier, an electronic function generator to effect the 
Beers Law conversion, and a digital integrator. Integration 
is accomplished by converting linearized input signals to 
directly proportional high frequency pulse trains. The num- 
ber of pulses accumulated in two electronic counters over 
the duration of the peaks gives values proportional to the 
440 and 570 peak areas. Using the common automatic peak 
detector insures that peaks from the two channels are com- 


pared for the same time interval. Data counter values are 
fed serially to a digital printer for listing. Each channel has 
an independent built-in automatic baseline corrector to mon- 
itor baseline between peaks and correct for deviations from 
a constant, preset baseline. Baseline stabilization insures ac- 
curate integration of very small peaks. 

The CRS-12AB determines true peak areas, giving numbers 
closely comparable to the absorbance (dot-ordinate count- 
ing) method of data reduction. Reasonable correspondence 
with El X W (peak height times dot-abscissa at half- 
height) calculations is obtained, although the H X W 
method deviates from true area for asymmetrical peaks. 
The CRS-12AB automatic digital integrator provides excel- 
lent reproducibility of results. 


CRS-12A AUTOMATIC INTEGRATOR SPECIFICATIONS 


• Input ranges: 

• Input resistance: 

• Input termination: 

• Calibration linearity: 


Individually selectable on each channel — 2.5, 5, 10, 20, 40 mv full scale with vernier 
adjustment continuously from 2.5 to 80 mv 

500,000 ohms 

Can be operated either isolated (floating) or single ended 
± 0.7% of indicated O.D. from 0.01 - 2.0 O.D. 


• Typical repeatability of 
peak area measurements: 

• Integrator count rate: 

• Area resolution: 

• Peak detection: 

• Peak numbering: 

• Baseline, zero control: 

• Baseline stability with drift corrector: 

• Drift corrector tracking rates: 

• Integrating modes: 


Peak height-O.D. 

0.002 - 0.02 
0.02 - 1.0 
1.0 - 2.0 


Repeatability 

± 2 % 

± 0.3% 

it 1 % 


1000 counts/ sec/ O.D. 

1 / 1,000,000 = six decimal digits 

Fully automatic, monitoring (440 + 570) signal. Adjustable peak detection sensi- 
tivity down to 0.002% of full scale mv change per second = 0.0004 O.D. /min. 

Each peak numbered in sequence, 0 — 9, recycling. Optional — 3 digit retention time 

Automatic, independent control for each channel; selectable baseline tracking rates 
common to both channels 

Within 0.015% of full scale (15/ 100,000) or 0.0003 O.D. 

Up and down independently adjustable. from 0.0002 to 2 O.D. /min. 

Each channel individually (plus one channel individually if desired) 


• Digital printer output: P-4 (Victor) printer, with following three line format (3rd line space) 

1 channel of peak no. on left, space, 6 digits of peak area on right 
e.g. X xxxxxx 570 
X xxxxxx 440 


• Circuitry: 


Solid state plug-in modules 


• Power requirements: 


Operates from standard 50-60 cps, 115 or 230v., power lines. Approx. 300 watts 
peak power 


EQUIPMENT MODEL NUMBERS FOR ORDERING 


CRS-12AB 

CRS-12AB/H 

P-1 

P-4 

RT-12A 


Dual channel integrator, 6 decimal digit areas, peak numbering, including baseline 
correction 

With extended dynamic range for GLC operation 
Heavy duty digital printer 
Standard duty digital printer 

Retention time, 3 digits, in lieu of peak number (requires P-1 printer) 



for complete information, contact 
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to be processed and/or to chart 

recorders. The basic CRS-70/C console ^nit incor- 
porates controls and power =supplies for from 1 to 
12 channels. Individual channel modules are added 
as required, two chahfiels being packaged per 
module. 

CRS-70 systems are capable of automati- 
cally calibrating their response, and detecting, 
digitizing, and printing the maximum peak heights 
from a multiplicity of simultaneously operating 
synchronized or non-synchronized colorimeters. 
The different analyzers may have different sam- 
pling rates. It takes about 1.5 sec. to digitize a peak 
height value, and, e.g., a 12 channel CRS-70 
could process peaks at a rate of 1200 per hpur^i 

By means of output scaling controls, ^ the 
printed results are expressed in the normally used 
concentration units. Recalibration is automatically 
effected by feeding a sequence of samples of 
known concentration to the colorimetric system at 
periodic intervals. Printed lists include a 2 digit 
input channel number, a 2 digit sample number on 
each channel, and five digits of concentration da 

The output of each analyzer is continuously 
monitored by a peak crest detector which has an 



associalea :memory - ^eaiig^B^im^^ 

memorized and held until the crest ^^ctpr 
catesjthat a^ p channel is ready for digitiz- 

ing. A time-shared analog/ di^jal converter is thga 
switched to that channel and a digital peak h 
value ia measured. M 

Digital values are then transferred for read- 
out. A variety of outputs are available, including: 

• digital printer • computer compatible tape per- 
forator • electric typewriter • card punch coupler 

• combination page printer/ tape perforator. 

System operation is fully automatic and 
functionally simple. CRS-70 controls are pre-set on 
each channel for the function response desired. 
Output scaling is also pre-set to provide readout in 
the desired concentration units for each analyzer. 
Selector switches are set for the chemical sampling 
rate of the analyzer and for the sequence of stand- 
ard samples to be used. The unit then recognizes 
and digitizes each peak on each input channel, 
recognizes calibration standards when they occur 
and adjusts its response as required. The results 
are a printed list of concentration values i 




Channel No. 
24 


Sample No. 
16 


Concentration 

426.31 
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For Single Analy 


r Applications 


For use with a single analytical instrument, man- 
ual calibration may be sufficient or desirable. 
The CRS-75 is a self contained unit providing 
automatic peak crest detection and digital read- 
out. It includes controls for output units scaling, 
i.e.,to permit readout in the normally used con- 
centration units. An adjustable function con- 
verter permits precise setting of 0, 20, 40, 60, 80, 
100 percent concentration points. Manual adjust- 
ments may be made without difficulty when 
standard samples are fed to the analyzer in a 
routine calibration sequence. The P-1 digital 
printer provides an economical digital readout 
for this single channel system. 



Magnetic Tape Recording And Processing 


A CRS-75 system may be used in conjunction 
with INFOTRONICS CRS-40 magnetic tape 
equipment. Analyses are recorded on magnetic 
tape using CRS-40R series recorders. Playbacks 
on the CRS-40T tape unit are at high tape 
speeds, reducing processing time to as little as 
l/40 of recording time. The CRS-75 processes 


peaks just as if it were connected directly to the 
analyzer and provides a printed list of maximum 
peak heights. Identification data, e.g., sample 
number, can be recorded on the magnetic tapes. 
Ask for a data sheet on INFOTRONICS CRS-40 
magnetic tape data processing systems. 


CRS-72 Systems For Computer Data Collection 


Where data are to be processed in a digital 
computer, the CRS-72 provides an economical 
system for collecting peak crest data in a desired 
computer compatible format. 

All circuitry for automatic peak maxima detec- 
tion is included. The basic system can process 
up to 12 analyzer inputs. The computer program 
performs function conversion, scaling and cali- 


bration. 

The CRS-72 provides on-the-spot control and 
easy revision of peak crest detection programs. 
Signal conditioning is optimized for analytical 
instruments. 

Data collection may be by card punch, paper 
tape perforator, or combination page 
printer/ tape perforator. 



Typical Specifications 


Input — Direct electrical signal from detector in analyti- j 
cal instrument or signal from re-transmitting potenti- ^ 

ometer on recorder in analyzer system. I 

I 

' ■■ ! 

Input channels — From 1-12 with CRS-70/C control/pow- J 
er supply unit I 

Peak crest detection — Fully automatic. Peak maxima 
stored in analog memory and digitized from memory. 

Response calibration — Automatic from standard sample 
input in CRS-70. Adjustable 5 point response converter 
in CRS-75. 

Analog/digital conversion — Voltage/frequency converter 
feeding electronic converter gated by 1 sec. time base. 

Digitizing interval — Approximately IV 2 sec. per sample 

Maximum system sampling rate — 100/hr ./channel 

Identification data input — 2 digit channel number, switch 
entry; 2 digit sequential sample number on each chan- 
nel (pre-wired). 

Output units — Scaling to permit readout in normally used 
concentration units. Five data digits — XXX.XX. 

Digital output format 

Channel Sample Data 

XX XX XXX.XX 


Digital readout — drives one of following output options 
P-1 digital printer 
Y-1 electric typewriter 
T-1 paper tape punch 

T-3 combination page printer/ tape perforator 
CP card punch output coupler 



Several types of CRS-70 systems are available. These 
include: 

Multi-channel, automatic calibration data re- 
duction system for automatic analysis appli- 
cation 

Single channel, manual calibration data re- 
duction system 

Multi-channel peak crest detection computer 
data collection systems 

[ In addition a wide selection of digital readouts can be 
specified, both for printed results and/or computer 
input. To order, specify the basic equipment control 
: unit and indicate the number of channels required; also 
, specify the digital readout desired. 



L Automatic Analysis 

Applications— Multi-Channel, 
si'i Automatic Calibration Data 
f> Reduction Systems... 

Basic control unit and power supply, for 
1-12 analyzer inputs. 2 modules, each 
IOV 4 " X 20 V 4 " X 22" and IOV 4 " x 20 V 4 " x 11". 

Two data channel module, 10V4"x 20V4"x 22". 

Single data channel module (the CRS-70/2 
module is the standard package, hence the 
CRS-70/1 is in the two data channel 
package) 

For example, to order an 8 channel system, specify 
1 CRS-70/ C 
4 CRS-70/2 
Desired digital 

Single Analyzer System, 

Manual Calibration . . . 

CRS-75 Complete unit, manually adjustable function 
converter, single 7" x 17" x 17" package 

NOTE: To obtain automatic calibration in a single 
channel unit, specify 1-CRS-70/C, l-CRS-70/1 

Computer Data Collection System, 

Automatic Peak Crest Detection 

(no function conversion, no calibration, no output units 
scaling) 

CRS-72/C Basic control unit and power supply, for 1-12 
analyzer inputs, 2 modules. 

CRS-72/2 Two data channel module. 

CRS-72/1 Single data channel module (in CRS-72/2 
package) 

Digital Readouts 

Printed output 

P-1 digital printer 
Y-1 electric typewriter 

T-3 combination page printer/tape perforator 

Computer format output 

T-1 paper tape perforator 
T-3 combination page printer/tape perforator 
CP-70 card punch output coupler (not includ- 
ing punch) 

Contact your nearest INFOTRONICS sales/service cen- 
ter or sales representative for assistance in specifying 
the best system for your requirements. 
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ANALYTICAL COMPUTATION 

CENTER 




iCOMPLETE AUTOMATIC DATA REDUCTION 
Automatic Integration or Peak Height Digitizing 
Peak Correction and Scaling Factors 
Baseline Correction 




Normalization to Percentage Composition 





ANALYSIS RESULTS IN PRINTED PAGE 
FORMAT 




SYSTEMS FOR ON-LINE OR OFF-LINE 
APPLICATIONS 

For 10 or less analyzers — significantly lower equip- 
ment cost and supporting operation costs 


APPLICABLE TO- 
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GAS CHROMATOGRAPHY 
AMINO ACID ANALYSIS 
COLORIMETRY 

OTHER ANALYTICAL INSTRUMENTS 

COMPATIBLE WITH— 

INFOTRONICS ON-LINE DIGITAL 
INTEGRATORS 

CRS-40 MAGNETIC TAPE SYSTEMS 

MULTI-CHANNEL DIGITAL INTEGRATORS 
—ON OR OFF-LINE 
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ADVANTAGES OF THE CRS-50 

The CRS-50 analytical computation center 
adds versatile computing capability to a va- 
riety of Infotronics digital integration systems. 
Real-time digital integration has proved its 
reliability and versatility in gas chromatogra- 
phy, amino acid analysis, etc., over several 
years of operation on a wide range of problems. 
Integration programs can be changed on the 
spot to meet variations in analysis conditions, 
and a ‘‘hard copy’’ printed list of peak areas 
and retention times is immediately available 
for on-the-spot monitoring. 

To complete the typical analysis data re- 
duction program, arithmetic capability is 
required. Correction and scaling factors often 
must be applied to individual peaks. Usually 
the desired final hard copy is a tabular listing 
of sample components and their percentage 
composition of the total sample. Such a 
list should be properly headed by analysis 
identification data. 

The CRS-50 adds the capability for data 
reduction and tabular data presentation to 
your Infotronics equipment. The proved ad- 
vantage of real-time digital integration can 
thus be combined with the extras afforded by 
electronic computation. 



APPLICATIONS OF THE CRS-50 

A system comprised of Infotronics digital integrators o 
peak height digitizers and the CRS-50 analytical com 
putation center performs the following operations: 

D 

Automatic recognition of signal 
Calculation of peak area or m< 
Measurement of peak retentior 
Automatic baseline correction 
Function conversion, e.g.. Beer’ 
Application of correction factors 
Normalization to obtain percer 
Printed page tabulation of anal 

Systems are available for either on-line or off-line comp 

OFF-LINE 

1. Adapted to on-line Infotronics digital integrators— 
Paper tape perforators are connected directly h 
each CRS digital integrator, punching peak area 
and times, plus identification data if desired, ii 
CRS-50 format. Paper tapes with raw analysi 
data are processed by the CRS-50. 


ANALYTICAL 

INSTRUMENT 



DIGITAL 


INTEGRATOR 


i OPTION PT 
TAPE PERFORATOR 
OUTPUT 



TAPES 
TO CRS-50 


2. Working with Infotronics CRS-40 magnetic tapi 
systems — Raw analysis data plus run identification 
data are collected on CRS-40 magnetic tape re- 
corders. Tapes from many analyzers are played 
back in the CRS-40 playback center, which in- 
cludes a digital integrator or peak height digitizei 
and tape perforator. Punched tapes of areas (oi 
heights) and times are then processed by the CRS- 
50 computer at the same analysis center. This 
approach provides a significantly lower equipment 
cost per analyzer. 


RECORD 













peaks — start, end, crest, shoulders 
asurement of peak heights 
times 

5 Law to linear, if required 
to individual peaks or groups of peaks 
tage composition for each component 
ysis results 

itation. Here are some examples: 



3. Special multi-channel Infotronics digital integra- 
tors— A tape perforator can be shared among several 
Infotronics integrators or peak height digitizers, 
multiplexing data on the paper tape. Common 
packaging (rf the digitizers provides cost savings in 
some applications. Again, tapes are processed by 
the CRS-50. 



ON-LINE 

Multiple channel digital integrators or peak height (hg- 
itizers can be interfaced directly to the CRS-50 analytical 
computation center by using the model M-lOO electronic 
memory. Peak areas are stored in the M-lOO and sequen- 
tially processed by the CRS-50. Operation is fully auto- 
matic. Cost depends upon the number of analyzers in- 
volved and the number of peaks. For relatively small 
groups of analyzers, i.e.,less than 10, Infotrcmics systems 
provide significant cost savings vis-a-vis digital computer 
systems. 
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DESIGN FEATURES 
OF THE CRS-50 

The CRS-50 is optimized for analytical 
data processing, particularly continuous col- 
umn effluent applications — gas chromatogra- 
phy, amino acid analysis. These features are 
important to you: 

• Fully solid state electronics, with plug-in 
modular construction for ease of mainte- 
nance 

• Computing capacity scaled to the analytical 
problem, enough to do the job, at a reason- 
able cost 

• Adaptable to existing Infotronics CRS sys- 
tems — digital integrators (CRS-lO^s, -ll’s, 
-12's), peak height digitizers (CRS-30's, 
-70's), magnetic tape systems (CRS-40) 

• Flexible system design, permitting cost 
economy and operational streamlining to fit 
specific problems 

• Use of field proved digital integrators per- 
mitting revision of operating programs on 
the spot 

• For small volume applications, up to 10 
analyzers, significantly lower initial equip- 
ment cost and supporting operating costs — 













HOW THE CRS-50 OPERATES 

ANALYTICAL DATA INPUT 

Raw analysis data consists of peak areas or 
maximum heights and peak times. These are 
fed to the CRS-50 in two ways — 

off-line — from punched paper tapes 

on-line — from M-lOO electronic memory 
units 

COMPUTATION PROGRAM 

The CRS-50 performs the following 
operations: 

Peak correction — ai Ai, where the Ai are the 
raw peak areas, and the ai are the correction 
constants 

Calculation of corrected total area — f aiAi, 
where N is the number of peaks in an analysis 

Normalization 

A! (%) = X 100 

where A ! ( % ) is the percentage composition 
of the peak representing component i. 

Format and program preparation — The per- 
centage values are listed in tabular form, using 
the T-3 (Teletype) page printer. This unit 
reads format programs (column headings, com- 
ponent designations, etc.) and feeds them to 
the CRS-50 calculator. The T-3 keyboard per- 
mits preparation of format and correction 
factor programs as required in the form of 
punched paper tapes. These are read by the 
CRS-50 as raw analysis tapes are being read. 
Correction factor programs may be prepared, 
e.g., as follows: 

— factor j applies from peak no. i to 
(i+n) 

— factor j applies for retention time zone 
ti to (ti -f A t) 

Logic control — an Infotronics logic unit pro- 
B vides system control. This unit selects the 
proper program for a given analysis and syn- 
chronizes feeding of analysis data and program 
data to the calculator. 

Computation unit — Calculations are carried 
out in a solid state circuit, electronic calcu- 
lator, equipped to accept data from the T-3, 
from paper tape recorders and from the M-lOO 
electronic memory. 


T-3 PROGRAM CONTROL UNIT 
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TYPICAL RESULTS 


ANALYSIS NO. 


PROGRAM NO 


SAMPLE 


12345 


56 


SYNTHETIC #124 

TIME 

PK AREA 

SCALING 

CORR AREA 

PERCENT 

COMPOUND 

280 

053342 

.860 

045952 

23.04 

P09 

326 

052991 

.845 

043925 

22.06 

P12 

391 

068036 

.8 30 

056480 

28.34 

P15 

463 

064501 

.815 

052551 

26.40 

P 1 8 

554 

000206 

.800 

000165 

00.08 

P19 



TOTAL 

1 99073 

99.92 
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